degree of anxiety (defecation) was comparable between nal writhing) independent of inflammation, and injection of acetic acid, which induces pain secondary to an inthe two genotypes, as was the performance in the light/ dark activity box. Motor coordination and balance were flammatory reaction. dream Ϫ/Ϫ mice demonstrated a striking reduction in the number of abdominal writhes unimpaired in dream Ϫ/Ϫ mice (see also Figure 2A ). dream Ϫ/Ϫ mice displayed more hindlimb placement errelative to wild-type in both tests of visceral pain ( Figures  2E and 2F ). rors relative to wild-type mice in the grid-walking task, indicating a mild impairment of gross motor skills. HowAs noted above, dream Ϫ/Ϫ mice performed as well as wild-type animals in tests of motor coordination and ever, reaching tasks showed that fine motor control of the forelimbs was intact. In the place-learning version skill. Furthermore, responses to nonnoxious tactile stimuli, as well as orienting responses to auditory cues, were of the Morris water maze, acquisition of the spatial task was not different between dream Ϫ/Ϫ and wild-type mice indistinguishable between the two genotypes (data not shown; see Supplemental Data, Experimental Proce-( Figure 2B ). These data indicate that lack of DREAM does not result in substantial abnormalities in locomotor dures). Thus, the observed reduction in pain behavior evoked by noxious cutaneous and visceral stimuli apactivities, motor skills and coordination, anxiety, or spatial learning and memory. pears to be due to an alteration in nociceptive processing, rather than a defect in motor or general sensory functions in dream Ϫ/Ϫ mice.
Reduced Thermal and Mechanical Cutaneous and Chemical Visceral Pain in dream
Ϫ/Ϫ Mice During our behavioral screening analysis, we observed Lack of DREAM Attenuates Chemical-Induced and Inflammatory Pain that dream Ϫ/Ϫ mice displayed significantly longer response latency compared with wild-type littermates in
The effect of DREAM ablation on chemical pain behavior was assessed in the formalin test. Intradermal injection the tail-flick test of cutaneous thermal nociception (Figure 2C) . In a test of cutaneous mechanical pain, the of formalin into the hindpaw produced biphasic pawlicking behavior in both wild-type and dream Ϫ/Ϫ mice; threshold required to elicit hindpaw withdrawal in response to mechanical pressure was greater in dream Ϫ/Ϫ however, the magnitude of the response in both phases was significantly reduced in dream Ϫ/Ϫ animals (Figmice than in wild-type littermates ( Figure 2D ).
To determine whether the reduced pain responses in ure 3A showed that the prodynorphin (Dyn), c-fos and proenkephalin (Penk) genes harbor intragenic sequences resembling the proposed consensus DRE (Carrion et al., chanical hypersensitivity (hyperalgesia). The licking response following capsaicin injection was significantly 1998; Figure 5A ). Since dream Ϫ/Ϫ mice displayed markedly reduced pain responses, we tested whether murine attenuated in dream Ϫ/Ϫ mice compared with wild-type mice ( Figure 3B ). Whereas sensitivity to innocuous me-DREAM could bind to DRE elements of the prodynorphin gene. chanical stimulation was indistinguishable between wild-type and dream Ϫ/Ϫ mice prior to capsaicin injection, In electrophoretic mobility shift assays (EMSA), binding of purified recombinant murine DREAM to wild-type capsaicin elicited a profound reduction in paw withdrawal threshold in wild-type animals ( Figure 3C ). In prodynorphin DRE occurred in a dose-dependent fash- In our model of neuropathic pain, nor-BNI had no at doses reported to block behavioral effects mediated by NMDA receptors (see also Figure 8E and Jevtovicsignificant effect on mechanical hypersensitivity of wildtype animals at day 18 p.c.i. (Figure 8D ). In contrast, Todorovic et al., 1998). Higher doses of MK-801 were not tested because we observed extrasensory behavioral the paw withdrawal threshold of dream Ϫ/Ϫ mice was significantly reduced by nor-BNI, although it did not effects, including hyperactivity, head weaving, body rolling, and circling, in pilot studies using this mouse strain. produce a complete reversal to wild-type hypersensitivity in these animals ( Figure 8D 
